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PROTECTING DEVICE FOR CONNECTOR AND CONNECTOR 
ASSEMBLY Wrm THE SAME 

5 BACKGROUND OF THE INVENTION 

The present invention relates to a protecting device for protecting a 
connector and electrical wires led out of the connector and also relates to a 
connector assembly having the protecting device and the connector. 
Figures 1 to 3 show a conventional protecting device for a connector, 
10 which is disclosed in Japanese Patent AppHcation Laid-open No. 10-154545. 
As shown in these figures, a connector 100 includes a connector housing 
101 as an object to be protected by the protecting device. The connector 
housing 101 is provided with a plurality of cavities 102. Inserted into the 
cavities 102 are a plurality of terminals 103 that are connected to respective 
15 ends of wires W. In assembling, the terminals 103 are inserted into the 
cavities 1 02 from the backside of the connector 100. Each wire W is 
equipped, on the periphery of an end portion thereof, with a waterproof 
rubber 104. In assembling, the waterproof rubber 104 is fitted to the 
vicinity of a rear opening of the cavity 102, effecting a watertight function 
20 therein. 

As the protecting device, a protecting member 105 is connected to the 
rear end of the connector housing 101 through hinges 106. This protecting 
member 105 is in the form of a flat plate, having an elastic projection 107 
formed at the opposite end to the hinges 106. When pivoting the protecting 
25 member 105 from its opened state (see Figs. 1 and 2) to the closed state (see 
Fig. 3), the elastic projection 107 is engaged with an engagement claw 108 
on the side of the connector housing 101- As shown in Fig. 3, the 
protecting member 105 in the closed state is positioned apart from the rear 
face of the connector housing 101 at a predetermined interval L while 
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opposing to the bousing 101. TTie wkes W extending from the rear side of 
the connector housing 101 are bent to a direction generally-perpendicular to 
a leading direction A, at a gap between the housing 101 and the protecting 
member 105 and further extracted from a lateral gap therebetween. 

5 m this way. this protecting member 105 covers the rear side of the wires 
W extracted from the rear face of the connector 100. 

In the so^nstructed protecting member 105. there exists a problem that 
if a tensile force f shown in Figs. 2 and 3 is applied on the wire(s) W. then 
the force f exerts a bad influence to the comiector 100 due to its direct action 

10 thereon. 

Additionally, since the application of the tensile force f on the wire W 
causes the wires W to be puUed in an oblique (generally-perpendicular) 
direction to the leading direction A to lead them from the connector 100. the 
waterproof rubber 104 is deformed elastically due to the tensile force f. so 
15 that a clearance is produced in the cavity 102 thereby deteriorating the water 
proofing property of the connector 100. 

SUMMARY OF THE INVENTION 
Under the circumstances, it is therefore an object of the present 
20 invention to provide a protecting device for a connector that can restrict a 
tensUe force to the wires from acting on over to a connector thereby 
preventing the connector from being damaged due to the tensile force and 
also provide a connector assembly having the protecting device and the 
connector. 

25 Another object of the present invention is to provide a protecting device 
enhancing the water proofing property of the connector. 
According to the first aspect of the present invention, the above objects of 
the present invention described above can be accomplished by a protecting 
device for a connector with one or more electrical wires, the protecting 
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device comprising: a wire passage formed for wiring the electrical wires led 
out of the connector, the wire passage including: a first passage part for 
wiring the electrical wires along a first wiring direction to lead the electrical 
wires to terminals in the connector; a second passage part for wiring the 

5 electrical wires in a second wiring direction different from the first wiring 
direction of the first passage part; and a third passage part for wiring the 
electrical wires in a third wiring direction different from the second wiring 
direction of the second passage part, the third passage part extending in a 
direction in which the electrical wires are led out of the connector, and a 

10 wire-interference rib formed at a boundary between the second passage part 
and the third passage part to project in an opposite direction to the direction 
in which the electrical wires are led out of the connector. 

In the protecting device constructed above, one or more electrical wires 
led out of the connector are wired in the wire passage while being bent at 

15 two positions having the boundary between the first passage part and the 
second passage part and the boundary between the second passage part and 
the third passage part. Additionally, at the boundary between the second 
passage part and the third passage part, the electrical wires interfere with the 
wire-interference rib. Therefore, when a tensile force acts on the wires, the 

20 wire-interference rib is subjected to at least part of the tensile force. In 
addition to such an absorbing action by the wire-interference rib, the tensile 
force is also absorbed since the wiring arrangement where the wires are 
being bent at two positions in the protecting device is changed to a direction 
to weaken such a deflection of the wires. 

25 In a preferred embodiment, the third passage part is provided, on an 
iimer surface thereof, with an uneven part. 

In this case, if the connector to be assembled with the protecting device 
is provided with a corrugate mbe allowing the wires to be inserted thereinto, 
then it becomes possible for the protecting device to hold the corrugate tube 
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certainly due to the provision of the uneven part. 

Abend angle between the first wiring direction of the first passage part 
and the second wiring direction of the second passage part and another bend 
angle between the second wiring direction of the second passage part and 
5 the third wiring direction of the third passage part may be substantiaUy right 

angles, respectively. 

The wires led out of the connector may be wired in the wire passage 
while being bend at two positions of the boundary between the first passage 
part and the second passage part and the boundary between the second 
10 passage part and the third passage part at substantially right angles, 
respectively. 

The protecting device further may comprise a base member, a cover 
member and a hinge part for connecting the base member to the cover 
member. The first passage part and the second passage part are formed in 

15 the base member, while the third passage part is formed in both of the base 
member and the cover member, and the protecting device is capable of 
displacement between an opened state that an inside surface of the base 
member and an inside surface of the cover member are opened and an 
assembled state that a joint surface of the base member confronts a joint face 

20 of the cover member by the hinge part. 

In this protecting device, if only arranging the wires in the wire passage 
(i.e. the first passage part and the second passage part) inside the base 
member while positioning the base member and the cover member in the 
above-mentioned opened state, the subsequent assembling of the base 

25 member and the cover member allows the wires to be wired along the wire 
passage. 

The base member and the cover member may be provided with lockiiig 
mechanisms for locking up the base member and the cover member in the 
assembled state, and the locking mechanisms are arranged in positions on 

4 
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the side of the joint surfaces far from the hinge part and also arranged in 
positions on ±e side of the joint surfaces close to die hinge part. 

In this protecting device, it enables the protecting device to be locked to 
the connector, at not only the protecting device's part far from the hinge part 
; but the protecting dewe's part near die hinge part. 

According to the second aspect of the present invention, there is also 
provided a connector assembly comprising: a connector including a 
comiector housing having one or more cavities formed therein, one or more 
electrical wires, one or more terminals comiected to respective ends of die 
Q electrical wires and arranged in the cavities of the comiector housing 

respectively, and one or more shield members each of which is interposed 
between each of the electrical wires and the inner surface of each of die 
cavities; and a protecting device to be assembled to ti»e comiector, die 
protecting device including a wire passage formed for wiring die electrical 
5 wires led to terminals in die connector, die wire passage including a first 
passage part for wiring die electrical wires along a first wiring direction to 
lead die electrical wires out of die connector, a second passage part for 
wiring die electrical wires in a second wiring direction different from die 
first wiring direction of die first passage part, and a diird passage part for 
20 wiring die electrical wires in a diird wiring direction different from die 
second wiring direction of die second passage part, die diird passage part 
extending in a direction in which die electrical wires are led out of die 
connector; and a wire-interference rib formed at a boundary between die 
second passage part and die tiiird passage part to project in an opposite 
25 direction to die direction in which die electrical wires are led out of die 
connector. 

In die above-mentioned connector assembly as well, die similar 
operation and effects in accordance widi die protecting device of die first 
aspect are realized. Further, even if a tensile force acts on portions of die 
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wires wired in the first passage part as a result that the so-weakened tensile 
force has been transmitted to the connector, the wires in the first passage 
part axe not led out of the connector obliquely to the wire-leading direction 
but only in a generally-identical direction to the direction. Consequently. 
5 there is no possibiUty that the shield members are elastically defoimed to 
produce clearances in the cavities of the connector. 

In the above connector assembly, the connector farther may include a 
corrugate tube arranged apart from the connector housing to aUow the 
electrical wires to be inserted. 
LO In the above connector assembly, the third passage part of the protecting 
device may be provided with an uneven part for engagement with die outer 
pOTphery of the corrugate tube. 

Then, owing to the provision of the uneven part, the protecting device is 
capable of retaining the corrugate tube certainly. 
15 In the above connector assembly, a bend angle between the first wiring 
direction of the first passage part and the second wiring direction of the 
second passage part and another bend angle between the second wiring 
direction of the second passage part and the third wiring direction of die 
third passage part are substantially right angles, respectively. 
20 In the above-mentioned connector assembly as well, the similar 

operation and efiects in accordance with die protecting device described 
above are realized. 

In die above connector assembly, the protecting device may be formed 
by a base member, a cover member and a hinge part for connecting the base 
2S member to the cover member, and the protecting device is capable of 
displacement between an opened state that an inside surface of the base 
member and an inside surface of the cover member are opened and an 
assembled state tiiat a joint surface of the base member confronts a joint face 
of the cover member by the hinge part. 

6 
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In the above-mentioned connector assembly as weU, the similar 
operation and effects in accordance with the protecting device described 

above are realized. 

In the above connector assembly, the base member and the cover 
member are provided with locking mechanisms for locking up the base 
member and the cover member in the assembled state, and the locking 
mechanisms are arranged in positions on the side of the joint surfaces far 
from the hinge part and also arranged in positions on the side of the joint 
surfaces close to the hinge part 

In the above-mentioned connector assembly as well, the similar 
operation and effects in accordance with the protecting device described 

above are realized. 

These and other objects and features of the present invention will 
become more fully apparent from the following description and appended 
claims taken in conjunction with the accompany drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of an earlier art connector equipped with a 
protecting member, showing a condition to fit a terminal of an electrical 
20 wire to a connector housing; 

Fig. 2 is a perspective view of the connector of Fig. 1, showing a 
condition that an engagement of the terminal with the connector housing is 
completed; 

Fig. 3 is a sectional view of tiie connector and the protecting member of 
25 Fig- !*► 

Fig. 4 is a perspective view of a connector in accordance with the 
embodiment of the present invention, showing a condition before fitting 
terminals at respective ends of wires to the connector; 

Fig. 5 is a perspective view of the connector of Fig. 4 and a protecting 
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device of the embodiment of the invention, showing a condition before 
fitting the protecting device to the connector; 

Fig. 6 is a perspective view of die connector and the protecting device of 
Fig. 5 in engagement, showing a condition that the protecting device is fitted 
5 to the connector while arranging the wires in predetermined positions in a 
base member forming the protecting device; 

Fig. 7 is a plan view of Fig. 6; 

Fig. 8 is a perspective view of the connector and the protecting device of 
Fig. 5 in engagement, showing a condition that a corrugate tube is 
10 positioned in the base member of Fig. 5; and 

Fig. 9 is a sectional view of die protecting device of this embodiment, 
showing die base member and a cover member in dieir assembled state. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
An embodiment of the present invention will be described with 

reference to the drawings. 

Figures 4 to 9 show a protecting device for a connector in accordance 
with an embodiment of the present invention. 

As shown in Figs. 4 and 5, a connector 1 is used in a location easy to 
soak in water, such as underside of an automotive engine. In connector 1, a 
connector housing 2 is provided with a plurality of cavities 3 into which 
terminals 4 are inserted. The terminals 4 are connected to respective ends 
of electrical wires W. The terminals 4 are fitted to die connector housing 2 
from its backside. In die outer circumference of die gadiered wires W, a 
25 cylindrical waterproof rubber 5 as a shield member is arranged so as to 
surround die end portions of die wires W. This waterproof robber 5 is 
fitted to die vicinities of respective rear inlets of die cavities 3. The 
waterproof rabber 5 ser\'es to block an entering of water dirough die 
backsides of die cavities 3. Further, die connector housing 2 is provided. 
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on its rear side, with an engagement claw 6 for engagement with a 

protecting devicelO. 

As shown in Figs. 5 to 9. the protecting device 10 is formed by a base 
member 11, a cover member 12 and a hinge part 13 for comiecting these 
members 11 and 12 with each other. Due to deflection of the hinge 
member 13. both of the base member 11 and the cover member 12 are 
capable of displacement between their opened state to open their insides (see 
Fig. 5) and the closed state to confront their joint snrfaces 11a, 12a with 
each other 

The base member 11 has a connector fitting part 14 for the connector 1. 
•me connector 1 is engaged with the connector fitting part 14 while allowing 
the rear side of the comiector housing 2 to be inserted into the connector 
fitting part 14. The connector fitting part 14 has a shape to cover the 
outside of the rear surface of the connector housing 2 in engagement and is 
provided with an elastic projection 15 that engages with the engagement 
claw 6 of the connector housing 2 in engagement. 

AdditionaUy, the protecting member 10 has a wire passage 16 formed 
. for wiring the wires W led out of the rear surface of the connector housing 2. 
The wire passage 16 comprises a first passage part 17 formed in the base 
member 11 to wire the wires W below the connector fitting part 14 and 
along a wire-leading direction A (as the first wiring direction) to lead the 
wires W from the connector 1 , a second passage part 1 8 formed in the base 
member 11 to wire the wires W in a direction (as the second wiring 
direction) substantially perpendicular to the first passage part 17 and a tiurd 
i passage part 19 formed in the base member 11 and the cover member 12 to 
wire the wires W in a direction (as the third wiring direction) substantiaUy 
perpendicular to the second passage part 18. Thus, the wires W led out of 
tiie connector 1 are arranged in the wire passage 16 while being bent in two 
positions having a boundary between die first passage part 17 and the 
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second passage part 18 and another boundaiy between the second passage 
part 18 and the third passage part 19, at substantially right angles. 

In the boundaiy between the second passage part 1 8 of the base member 
11 and the third passage part 19 and also at its inside comer, a 
wire-interference rib 20 is foimed to project in the opposite direction to the 
direction in which the wires are led out of the connector 1 in the third 
passage part 19. In other words, the wire-interfer^ice rib 20 projects in the 
direction opposite to the tensile force f direction. In the boundary between 
.the second passage part 18 of the base member 1 1 and the third passage part 
19 and also at its outside corner, a supplementary rib 21 is formed to project 
in a direction that die third passage part 19 does extend. Acconiingly, the 
boundary between the second passage part 18 and the third passage part 19 
is narrowed by the wire-interference rib 20 and the supplementary rib 21 . 
The wires W are wired from the second passage part 18 into the third 
passage part 19 through the so-narrowed boundary. The wire-interference 
rib 20 and the supplementary rib 21 have respective lateral end surfaces 
opposite to each other and tapered outwardly at their upper portions, thereby 
facilitating the wiring of the wires W into the wire passage 16. 

As mentioned above, the third passage part 19 is formed by both of the 
20 base member 11 and the cover member 12. The third passage part 19 is 
provided, on its inner surface on the exit side, with an uneven part 22 fitted 
to the peripheral shape of the corrugate tube 30. The uneven part 22 
includes protrasions and recesses which are arranged alternately. 

In the base member 1 1 and the cover member 12, locking mechanisms 
25 23, 24 and 25 are provided to lock these members 1 1 . 12 up in their 

assembled state. In the locking mechanisms 23. 24, 25 in three positions, 
the locking mechanisms 23, 24 are arranged in the joint surfaces (parts) 11a. 
12a far from the hinge part 13 and also formed by engagement claws 23a, 
24a on the side of the base member 11 and elastic projections 23b, 24b on 
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the side of the cover member 12, respectively. The loddng mechanism 25 
is arranged in the joint surfaces (parts) 11a, 12a close to the hinge part 13 
and also formed by an engagement hole 25a on the side of the base member 
11 and an elastic projection 25b on the side of the cover member 12. 

The assembling operation of the connector 1 and the assembling 
operation of the protecting device 10 to the so-assembled connector 1 will 
be described below. As shown in Fig. 4, it is firstly performed to fit the 
rubber members 5 to the plural wires W and also performed to connect the 
ends of the wires W to the terminals 4 under pressure. Next, the plural 
wires W having the terminals 4 connected thereto are bundled and 
successively, the corrugate mbe 30 is arranged around the outer periphery of 

the bundled wires W. 

Next, the terminals 4 in connection with the ends of the wires W are 
inserted into the cavities 3 from the base side of the connector housing 2, 
thereby fitting the terminals 4 to the connector housing 2. Thereafter, on 
installation of a retainer etc., the assembling of the connector 1 is completed. 

Next, as shown in Fig. 5, it is carried out to insert the connector fitting 
part 14 of the protecting device 10 into the rear side of tiie connector 
housing 2. This insertion is performed while wiring the wures W led out of 
the connector 1 in the first passage part 17 and the second passage part 18 of 
the base member 11 and the third passage part 19. In detail, by bending the 
wires W led out of the connector 1 in two positions at general right angles, 
the wires W are arranged along the wire passage 16. Then, when the 
protecting member 10 is inserted into the connector housing 2 perfectly, the 
elastic projection 15 engages with the engagement claw 6, so that the 
protecting device 10 is locked up in the connector 1 thereby providing a 
connector assembly having the connector 1 and the protecting device 10. 

Subsequently, as shown in Fig. 8, the corragate tube 30 is partially 
arranged in position of the uneven part 22 of the titird passage part 19 of the 
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base member 11. 

Next, it is perfonned to rotate the cover member 12 in a direction B of 
Fig. 8 thereby bringing the member 12 and the base member 11 into their 
assembled condition (see Fig. 9). When the base member 1 1 and the cover 

5 member 12 are brought into their completely-assembled condition, there aie 
estabUshed engagements in the locking mechanisms 23. 24 and 25. whereby 
the base member 1 1 and the cover member 12 can be locked each other. In 
the corrugate tube 30, its part on the side of the protecting device 10 is fitted 
to the uneven part 22 on both sides of the base member 1 1 and the cover 

10 member 12. so that the cormgate tube 30 is fitted to the protecting device 
10. 

In this way. the protecting device 10 and the corrugate tube 30 are 
engaged with the connector 1 into one body. Hien. the wires W led out of 
the connector 1 are protected by the protecting device 10 whUe being wired 

15 in the coimgate tube 30. 

In the protecting device 10. the wires W led out of the connector 1 are 
wired in the wire passage 16 while being bent at two positions having the 
boundary between the first passage part 17 and the second passage part 18 
and the boundary between the second passage part 1 8 and the third passage 
20 part 19. Additionally, at the boundary between the second passage part 18 
and the third passage part 19, the wires W interfere with the 
wire-interference rib 20. Therefore, if a tensile force f acts on the wires W 
(shown in Figs. 6 and 9). the wire-interference rib 20 is subjected to at least 
part of the tensile force f. In addition to such an absorbing action by the 
25 wire-interference rib 20, the tensile force f is also absorbed since the wiring 
arrangement where the wires W are bent at two positions in the protecting 
device 10 is changed to a direction to weaken such a deflection of the wires 
W. In this way, according to the embodiment, since the tensile force f 
whose magnitude has been attenuated by the protecting device 10 
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sufficiently is transmitted to the connector 1, it becomes possible to reduce 
damage on the comiector 1 due to the tensile force f acting on the wires W to 
the utmost. 

Here noted, the terminals 4 at the ends of the wires W are 
accommodated in the cavities 3 of the connector 1 and furthermore, the 
rubber members 5 are interposed between the outer peripheral surfaces of 
the wires W and the inner surfaces of the cavities 3, respectively, 
therefore, even if the tensUe force f acts on portions of the wires W wired in 
the first passage paitl7 as a result that the so-weakened tensile force has 
been transmitted to the connector 1, the wires W in the first passage part 17 
are not led out of die connector 1 obUquely to the leading direction A but 
only in a generally-identical dkection to the direction A. Consequentiy. 
there is no possibiHty that the rubber members 5 are elastically deformed to 
produce clearances in the cavities 3 of the connector 1 . whereby high 
waterproofing property can be maintained in the comiector 1. In otiier 
words, even if the connector 1 is arranged in such a location as being easy to 
soak in water, for example, the underside of an automotive engine, tiie water 
proofing property of die connector 1 can be ensured. 

According to die above embodiment, since the provision of the uneven 
part 22 of die tiurd passage part 19 allows die corrugate mbe 30 to be 
connected widi die protecting device 10. die wires W led out of die 
connector 1 can be protected by die corrugate mbe 30. AdditionaUy. as the 
diird passage part 19 is defined by bodi of die base member 11 and die cover 
member 12 to allow die cormgate tube 30 to be fitted to die protecting 
device 10 at the same time of assembling diese members 11, 12, it is 
possible to fit die corrugate tobe 30 to die protecting device 10 wid) ease. 

Moreover, since a bend angle between die first passage part 17 and die 
second passage part 18 and anodier bend angle between die second passage 
part 18 and die tiiiid passage part 19 are general right angles each, die wires 

13 
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Wledo«rftheeom«cU>rl arc .mmgedin the wire passage 16 while bcmg 
bent at two posWom having one bonndaiy between the fct passage pa« 17 
and the second passage part 18 and another bonndary between the second 
passage part 18 and the third passage part 19 at general right angles. It ts 
noted that such an arrangen^nt of the wires W in the connecting device 10 
anows the tensile force f on the wires W to be absorbed sufficiently. 

Here noted that the protecting device 10 of this enAodiment is formed 
by the base member 1 1 . the cover memb« 12 and the hinge part 13 for 
connecting these members 1 1 . 12 wi* each other and fnrther, due to 
deflection of the hinge member 13. both of the base member 11 and fte 
cove, member 12 ate capable of displacement between their opened state to 
open their inside surftces and lie closed (or assembled) state to confront 
tiieir joint surfaces Ua, 12a with each other. Hereforcif only airangmg 
a,e wires W in the wire passage (part) inside the base member 11 while 
positioning these members 11. 12 in the above-mentioned opened state, the 
subsequent assembling of the members 11. 1 2 allows the wires W to be 
wired along fte wire passage 16. Thns. it is possible to accomphsh fl>e 

wiring of the wires W with ease. 

Again noted, in the base member 1 1 and the cover member 12. the 
locking mechamsms 23. 24 and 25 are provided to lock these members U. 
12 up in their assembled state. Further, since die locking mechamsms 23. 
24 25 are arranged in the joint surfaces (parts) 11a. 12a far ftom and close 
«> ihe hinge part 13. the protecting device 10 can be locked to the com.ector 
1 on not only a device's side far from the hinge part 13 but the device's side 
i near the hinge part 13. THerefore. even if the hinge part 13 is broken, the 
assembled stale between the base member 1 1 and the cover member 12 
could be maintained in spite of the breakage. 

Finally, it wiU be understood by those skilled in die art that the foregoing 
description is one preferred embodiment of the disclosed protecting device 



2004$ 3fl2'2B mm MIYOSHI I MlYOSHl 



NO. 4594 P. 



for a connector. Various changes and modifications may be made to the 
present invention without departing from the scope of the invention. 

For example, although the protecting device 10 is provided with three 
locking mechanisms 23. 24 and 25 in the illustrated embodiment, both 
structure and number of the locking mechanisms may be altered in the 
modifications. Further, although the protecting device 10 of the 
embodiment is adapted so as to protect three wires W. the device 10 may be 
formed so as to protect wirc(s) more or less than tiiree wires, for example, a 
single wire. 
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